In this paper, we discuss the n-dimensional diffraction problem for weakly coupled quasilinear parabolic system on a bounded domain , where the interfaces k (k = 1, . . . , K -1) are allowed to intersect with the outer boundary ∂ and the coefficients of the equations are allowed to be discontinuous on the interfaces. The aim is to show the existence of solutions by approximation method. The approximation problem is a diffraction problem with interfaces, which do not intersect with ∂ .
Introduction
Let be a bounded domain in R n with boundary ∂ (n ≥ ), and let be partitioned into a finite number of subdomains k (k = , . . . In this paper, we consider the diffraction problem for quasilinear parabolic reactiondiffusion system in the form denotes the jump of a quantity across T , and the coefficients a l ij (x, t, u l ), b l j (x, t, u l ) and g l (x, t, u) are allowed to be discontinuous on T . In the following, we refer to the conditions on T in (.) as diffraction conditions. The diffraction problems often appear in different fields of physics, ecology, and technics. In some of them, the interfaces are allowed to intersect with the outer boundary ∂ (see [-] ). The linear diffraction problems have been treated by many researchers (see [-] ). For the quasilinear parabolic and elliptic diffraction problems, when all of the interfaces k do not intersect with ∂ , the existence and uniqueness of the solutions have been investigated in [-] by Leray-Schauder principle and the method of upper and lower solutions. In this paper, we investigate the existence of solutions of (.) when the interfaces are allowed to intersect with ∂ . In this case, because of the existence of the intersection of and ∂ , the methods in [-] can not be extended. We shall show the existence of solutions by approximation method. The approximation problem is a diffraction problem with interfaces which do not intersect with ∂ .
The plan of the paper is as follows. In Sect. , we give the notations, hypotheses and an example, and state the existence theorem of the solutions. Section  is devoted to the proof of the existence theorem.
The hypotheses, main result and example

The notations, hypotheses and main result
First, let us introduce more notations and function spaces.
For any set S,S denotes its closure. The symbol ⊂⊂ means that ⊂ and
We see that 
For the vector functions with N -components we denote the above function spaces by 
The following hypotheses will be used in this paper:
Assume that for each k = , . . . ,
N , and all of them are allowed to be discontinuous on * *
T . (iii) There exist constant vectors
where a l , b l are all independent of k . Let
. . , K  , are mixed quasimonotone in S with the same index vector (a  , . . . , a N ).
There exist a positive nonincreasing function ν(θ ) and a positive nondecreasing
, and the following compatibility condition on * * holds:
Definition . A function u is said to be a solution of (.) if u possesses the following properties:
. . , K , the diffraction conditions for (x, t) ∈ T ∩ Q T and the parabolic boundary conditions for (x, t) ∈ S T ∪ ( × {}).
The main result in this paper is the following existence theorem.
Theorem . Let Hypothesis (H) hold. Then problem (.) has a solution u in S.
An example
We next give an example satisfying the conditions in Hypothesis (H).
where The outer boundary of domain is a circle of radius  with the center at the origin, whereas the interface curves are two parabolas and a smaller circle of radius  (see Figure ) . We see that  and  intersect with ∂ , and  does not. For the coefficients of the equations and the boundary values in (.) we set For each l = , . . . , N , let
We find that these functions satisfy (.) and the hypothesis (iv) of (H). Set m = (, . . . , ). Then the requirements on M in (.) become
It follows from these inequalities that there exist positive constant vector M, such that m and M satisfy (.). Furthermore, the vector functions u) ), k = , , , are mixed quasimonotone in S with the same index vector (, . . . , , N -). The above arguments show that the conditions in Hypothesis (H) can be satisfied.
The proof of the existence theorem
Preliminaries
Lemma . The following statements hold true:
(ii) There exists a positive number ε  such that for any given k ∈ {, . . . ,
Again by (.) we get ϕ * θ (x) < . This proves the result in (i). For any given k ∈ {, . . . ,
Hence, the conclusion in (ii) follows from the above relation by taking ε  := min k ,θ ε k ,θ .
For an arbitrary ε,  < ε < ε  , let s ε = s ε (θ ) be smooth function with values between  and  such that | d dθ 
Let functions η k (x), k = , . . . , K  , be defined on¯ , and let
Then for any x ∈¯ ,
Proof Since (.) is a special case of (.) with η k (x) ≡  for all k ∈ {, . . . , K  }, we only prove (.).
Case . If ϕ *  (x) ≤ , then the conclusion of (i) in Lemma . implies that ϕ * k (x) ≤  and s ε (ϕ * k (x)) =  for all k ∈ {, . . . , K  -}. (.) yields that z ε, (x) =  and z ε,k (x) =  for k ≥ . These, together with (.), imply that η ε (x) = η  (x).
Case . If ϕ * K  - (x) ≥ ε, then the conclusion of (ii) in Lemma . shows that ϕ *
Case . If  < ϕ * k - (x) < ε for some k ∈ {, . . . , K  -}, then it follows from Lemma . that ϕ * τ (x) > ε and s ε (ϕ * τ (x)) =  for all τ ∈ {, . . . , k -}, and that ϕ * k (x) < . Again by the conclusion of (i) in Lemma . we have ϕ * τ (x) <  and s ε (ϕ * τ (x)) =  for all τ ∈ {k , . . . ,
The approximation problem of (1.1)
In this subsection, we construct a problem to approximate (.).
For each l = , . . . , N , let
(.) http://www.boundaryvalueproblems.com/content/2013/1/99
It follows from hypothesis (iv) of (H), (.) and (.) that a u) ) is mixed quasimonotone in S with index vector (a  , . . . , a N ), and
We note that the functions a 
with a sufficiently smooth nonnegative averaging kernel ω(|ξ |) that is equal to zero for |ξ | ≥  and is such that |ξ ≤ ω(ξ ) dξ = . Then from the hypothesis (iv) of (H) and [,
Chapter II] we know that for each l = , . . . , N , ψ 
